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[57] ABSTRACT 

An improved transfer molding apparatus is provided for 
molding a preheated resin under pressure to thereby encap 
sulate a small element, such as a semiconductor device or 
package. In one aspect of the invention, the improvement 
consists of providing a shortened pot into which a piston is 
forcibly pressed to generate a ?ow of preheated resin in the 
encapsulating process, the improvement comprising the 
replacement of a single-element top drive plate, as found in 
a conventional apparatus, by a two-piece top drive plate 
which enables a shortening of the pot and corresponding 
reduction in the amount of air that would otherwise be 
trapped between the plunger and the resin during the pro 
cess. The elimination of this air signi?cantly reduces foam 
ing, porosity, voids, and other defects in the cured resin 
which ?nally surrounds the electrical elements encapsulated 
thereby. In another aspect of the invention, a single top drive 
plate of a thickness comparable to that in conventional 
apparatus is used, the improvement being realized by form 
ing a recess to leave a ?oor of relatively small thickness 
immediately around an upper end of the pot into which the 
plunger is moved to pressurize preheated resin. 

2 Claims, 7 Drawing Sheets 
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FIG. 1 (PRIOR ART) 
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FIG. 2 (PRIOR ART) 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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TRANSFER MOLDING APPARATUS FOR 
ENCAPSULATING AN ELECTRICAL 

ELElVIENT IN RESIN 

This is a Continuation-In-Part of US. patent application 
Ser. No. 07/983,957, ?led on Dec. 1, 1992, now abandoned. 

FIELD OF T HE INVENTION 

This invention relates to transfer molding apparatus for 
encapsulating small objects such as electrical elements in a 
cured resin, of a type which includes a top mold die ?xed to 
a top platen and a bottom mold die ?xed to a bottom mold 
platen of a transfer molding press, and more particularly to 
an improved transfer molding apparatus for encapsulating 
small elements by providing encapsulating heated resin 
through a shortened pot to avoid the occurrence of foaming, 
porosity, voids and wire sweep in the ?nished products. 

DESCRIPTION OF THE BACKGROUND ART 

FIGS. 1-3 hereof relate to a typical known or conven 
tional transfer molding apparatus. As best seen in these 
?gures, such a known transfer molding apparatus typically 
comprises an upper center block 2 of an upper metal mold, 
a top mold base 3 mounted on the top center block 2, and an 
ejector pin plate 4 ?xed to a lower surface of top drive plate 
5 which is located above the top mold base 3. The known 
apparatus also includes a relatively long cylindrical pot 6 
through which a heated resin 8 is forcibly passed into a 
bottom center block 1 of a lower metal mold. The cylindrical 
pot 6 extends through the top drive plate 5, the ejector pin 
plate 4, the top mold base 3, and the top center block 2. A 
movable plunger 7 is provided for applying a force to the 
heated resin 8 by reciprocatively moving into an upper end 
of pot 6 above the resin 8. 
As best seen in FIG. 1, the known apparatus includes 

chases 9, 9' mounted on opposite sides of the top center 
block 2, riser blocks 10, 10' mounted on the top mold base 
3, and clamp blocks 11, 11' mounted uppermost for clamping 
the upper metal mold downwardly toward the lower metal 
mold. 

In the conventional transfer molding apparatus per FIGS. 
1-3, there are also provided one or more top cavity runner 
ejector pins 21, top center block runner ejector pins 22, top 
ejector cavity pins 23, top drive plate spring 24 and top 
return pin 25. See, in particular, FIG. 2. 
The above-described known apparatus also includes bot 

tom chases 30, 30', bottom cavity runner ejector pins 31, 
bottom drive plate spring 32, bottom mold base 33, bottom 
ejector pin plate 34, bottom drive plate 35, bottom cavity 
ejector pins 36 and bottom return pin 37. Note, in FIG. 2, the 
parting line at which the upper and lower mold dies meet and 
separate in the process of encapsulating small electrical 
elements in molded resin. 

In general operation with such a known apparatus, after a 
lead frame comprising one or more small objects, e.g., 
electrical units, is loaded on a bottom mold die (not shown) 
which has been previously adequately heated, the upper and 
bottom mold dies are clamped to each other by operating the 
apparatus. Typically, the bottom mold die may be held 
stationary and the upper mold die may be pressed down 
wardly thereto. Upon clamping of the upper and bottom 
mold dies, the top cavity ejector pins 23, the top cavity 
runner ejector pins 21, and the top center block runner 
ejector pin 22, all of which are slightly projected from the 
immediately adjacent surfaces of the cavity and the runner 
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2 
through which they pass, are pushed upwardly by the top 
return pin 25 which is ?xed to the top drive plate 5. 
The ejector pin plate 4 is ?xed to the top drive plate 5 by 

means of a bolt (not shown), and the top drive plate 5, and 
the ejector pin plate 4 all move together under a biasing 
force applied by the top return pin 25. 
Upon completion of a molding cycle, and when the 

apparatus is opened, the top drive plate 5 descends under a 
biasing force provided by the top drive plate spring 24 which 
is mounted to the top drive plate 5. Also, the top cavity 
ejector pin 23 descends so that the molded product is 
separated from the molding dies. 

In such a conventional prior art apparatus, the top drive 
plate 5 is provided as a single integral element having a 
thickness “t” through which the upper end of pot 6 must 
extend to its upper opening into which plunger 7 is forcibly 
introduced. An undesirable consequence of this is that an 
amount of air corresponding to the volume in pot 6 within 
a length corresponding to thickness “t” is entrapped between 
the bottom surface of plunger 7 and the top surface of heated 
resin 8 contained in pot 6. Plunger 7 then descends over the 
entrapped air into pot 6 to apply pressure to the heated resin 
8 to inject it into the space de?ned between the top and 
bottom dies to surround and encapsulate the small electrical 
elements placed therein. The entrapped air is thus pressur 
ized and becomes intermingled with the heated ?owing resin 
to creating foaming and voids, etc. The result is that the 
electrical elements are not properly and uniformly encapsu 
lated. 

As persons of ordinary skill in the art will appreciate, such 
inadequate insulation of electrical elements can lead to 
highly undesirable electrical shorting under diverse operat 
ing conditions. This speci?c problem is addressed by the 
present invention, and the solution requires a relatively 
simple but highly effective structural change from the con 
ventional prior art apparatus as described above. This struc 
tural improvement results in vastly improved products in 
which foaming, porosity and other known defects in the 
encapsulating cured resin are signi?cantly reduced or sub 
stantially eliminated. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to provide a 
transfer mold apparatus for ?owing a heating resin under 
pressure to surround objects, e.g., semiconductor elements, 
in a manner free of foaming, porosity, voids, and wire 
sweep. 

It is a related object of this invention to provide an 
improved transfer mold apparatus which comprises many 
components of known type but is structured so that a pot, 
within which a plunger is reciprocably moved to pressurize 
heated resin, is shortened in such a manner that an amount 
of air that may be trapped between the plunger and the resin 
is signi?cantly reduced or eliminated, to thereby reduce 
problems associated with foaming, porosity, voids and wire 
sweep in resin cured around objects to encapsulate the same. 

Accordingly, it is a principal object of this invention to 
provide in a preferred embodiment a transfer molding appa 
ratus which includes a lower metal mold having a lower 
center block and an upper center block disposed above the 
lower center block, with an upper mold base mounted above 
the upper center block. An ejector pin plate is located above 
the upper mold base, and an upper drive plate comprising 
two cooperating portions of the same thickness, spaced 
apart, is mounted above the ejector pin plate. A cylindrical 
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pot of a predetermined length extends from an upper end 
close to an upper surface of the ejector pin plate and between 
the spaced apart positions of the upper drive plate. The 
cylindrical pot passes through the upper mold base, the 
upper center block, so that the upper end of the pot is located 
within the space de?ned between the spaced apart portions 
of the upper drive plate. A center block ejector pin plate is 
mounted below the ejector pin plate and extends around the 
pot. A plunger is disposed to be reciprocable inside the pot 
to press a quantity of heated resin provided therein into the 
lower center block. 

In another aspect of this invention, there is provided a 
transfer molding apparatus which is generally similar to the 
above-described preferred embodiment, the difference being 
that the upper drive plate is formed as a single element 
having a predetermined thickness “t” over most of its 
expanse, with a relief~cut recess formed therein to a depth 
“d” less than the thickness “t” to have a ?oor thickness 
“(t-d)” which is substantially less than the thickness “t”, the 
upper drive plate also being mounted on the ejector pin 
plate. 

In both of the above-described preferred embodiments, 
the overall length of the pot is reduced signi?cantly, and this 
reduces an amount of air which is otherwise trapped 
between a lower surface of the plunger and an upper surface 
of resin contained in the pot. The result is that the heated 
resin forcibly moved from the pot to surround and encap 
sulate small objects contained between cooperating die 
elements below the pot is free of porosity, foaming, and 
other defects which are frequently encountered in apparatus 
known in the prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially exploded perspective view of a known 
transfer mold apparatus. 

FIG. 2 is a vertical cross-sectional view illustrating prin 
cipal elements of the prior art apparatus according to FIG. 1. 

FIG. 3 is an enlarged view of the pot and portions of 
immediately adjacent elements, in cross-sectional view, 
according to the embodiment per FIGS. 1 and 2. 

FIG. 4 is a partially sectioned exploded perspective view 
of a transfer mold apparatus according to a preferred 
embodiment of this invention. 

FIG. 5 is a vertical cross-sectional view of the principal 
elements of the preferred embodiment per FIG. 4. 

FIG. 6 is an enlarged vertical cross-sectional view of the 
pot and immediately adjacent elements of the preferred 
embodiment per FIGS. 4 and 5. 

FIG. 7 is a partially sectioned perspective view of another 
preferred embodiment of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As noted, the top drive plate of the prior art has a 
thickness “t”, as best understood with reference to FIGS. 2 
and 3. As best seen in FIG. 2, there is a volume of air 
corresponding to this thickness “t” which gets entrapped 
between the lower surface of plunger 7 and the upper surface 
of preheated resin 8. 

In contrast to the known prior art, in the preferred 
embodiment according to FIGS. 4-6 the upper drive plate 5 
of the prior art is replaced by equally thick right and left top 
drive plates 105, 105' separated by a distance somewhat 
larger than the outermost diameter of the upper portion of a 
shortened pot 106. Pot 106 has a length smaller than the 
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4 
length of the conventional pot 6 by a distance corresponding 
to the thickness “t” when the top drive plates 105, 105' are 
made of the same thickness as the single top drive plate 5 
according to the prior art as described above. 

In the ?rst preferred embodiment, this simple structural 
change by itself is instrumental in accomplishing the desired 
result, i.e., the signi?cant and substantial reduction in the 
amount of air entrapped between the bottom surface of 
plunger 7 and the top surface of preheated resin 8 contained 
in the shortened pot 106. Since the top drive plate portion 
which would otherwise have been disposed over the top 
center block 2 is eliminated, the top center block runner 
ejector pins 22 cannot be mounted as in the prior art. 
Accordingly, in order to ?x the top center block runner 
ejector pins 22, a top center block ejector pin plate 17 is 
provided, as best seen in FIG. 4. In this manner, the top 
runner ejector pins 22 and the top cavity ejector pins 21 are 
?xed between the top drive plates 105, 105‘ and the top 
ejector pin plate 4, and the top center block runner ejector 
pin 22 is ?xed between the top ejector pin plate 4 and the top 
center block ejector pin plate 17. 
With the above-described structure of the preferred 

embodiment, when during operation of the apparatus the top 
mold and the bottom mold are separated from each other, the 
top cavity runner ejector pins 21 and the top center block 
runner ejector pins 22 are protruded about 3—5 mm from the 
surfaces of the runner, the center block runner and cavity. 
However, when the top mold and the bottom mold are 
pressed to each other, the top drive plates 105, 105' are 
pushed upwardly by the action of the return pin 25 which is 
?xed between the upper and bottom molds so that the top 
runner ejector 21, the top center block runner ejector pins 22 
and the top cavity ejector pin 23, which are all ?xed between 
the top drive plates 105, 105’, the top ejector drive pin plate 
4, and the top center block ejector pin plate 17, are simul 
taneously pushed upwardly. When the top mold and the 
bottom mold are separated from each other at the completion 
of a molding process, the return spring 25 pushes down~ 
wardly relative to the top drive plates 105, 105', to that the 
ejector pins ?xed to the top drive plates 105, 105' are moved 
downwardly simultaneously with the same. At this time, the 
top runner ejector pins 22 push down on the resin which is 
molded within the runner, the top center block runner ejector 
pin is pushed down on resin which is molded at the center 
block, and the top cavity ejector pin pushes downwardly on 
resin which is molded at the cavity, so that the molded resins 
and encapsulated items are all simultaneously and cleanly 
separated from the mold dies. 

It will be appreciated by persons of ordinary skill in the 
art that the bulk of the elements comprising the improved 
apparatus according to the above-described preferred 
embodiment and what is known in the prior art are quite 
similar and operate in similar manner. The key to the success 
of this embodiment of the present invention in reducing 
foaming, porosity, and the like in the molded resin encap 
sulating the small electrical elements lies in the elimination 
of the volume of air corresponding to the thickness “t” of the 
top drive plate which in the prior art was a single element of 
such a thickness. Replacing the single element top drive 
plate 5 of the prior art by a pair of cooperating top side plates 
105, 105', and the provision of a top center block runner 
ejector pin plate 17, involves what may appear to be only a 
small structural change in the apparatus. The results, how 
ever, provide signi?cant bene?ts and result in a more reliable 
product, lower wastage, and greater economy in the manu 
facturing of resin-encapsulated elements. 



5,480,296 
5 

FIG. 7 is a partially sectioned perspective view of another 
preferred embodiment of this invention. In this embodiment, 
the top drive plate 5 of the prior art is not replaced by two 
top side plates 105, 105' and a top center block runner 
ejector pin plate 17. Instead, there is a provided a single 
element top drive plate 205 that has a thickness “t" compa 
rable to that of the prior art over most of its expanse. 
However, in this particular embodiment there is formed a 
recess 26 of a depth “d” which is smaller than the thickness 
“t” in the area immediately surrounding the uppermost end 
of pot 206.‘ The ?oor of the recess therefore has a thickness 
“(t-d)” immediately around the upper end of pot 206. All 
other elements of the apparatus according to this embodi 
ment are similar to those described above, and are operated 
in the same manner. 

The advantage of the embodiment per FIG. 7 over the 
apparatus according to the prior art per FIGS. 1—3 lies in the 
shortening of the pot 206 by a length corresponding to the 
recess depth “d” in length. The bene?cial result is that when 
a plunger 7 is forcibly moved into the top end of pot 206, as 
will be readily understood by persons of ordinary skill in the 
art by reference to the various drawing ?gures, an amount of 
air trapped between the lower end of such a plunger 7 and 
the top surface of preheated resin 8 contained in the short 
ened pot 206 will have a volume less than that in the 
apparatus according to the prior art, this volume correspond 
ing to the internal cross-sectional area of the pot 206 and its 
reduction in height corresponding to the distance “d”. Thus, 
simply by providing a recess in the top drive plate 205 in the 
region immediately surrounding the top of shortened pot 206 
there is a signi?cant reduction in the amount of entrapped air 
and the consequential foaming, porosity, voids, and the like 
in the cured resin encapsulating the small elements encap 
sulated by the improved apparatus. 

In this disclosure, there are shown and described only the 
preferred embodiments of the invention, but, as aforemen 
tioned, it is to be understood that the invention is capable of 
use in various other combinations and environments and is 
capable of changes or modi?cations within the scope of the 
inventive concept as expressed herein. 
What is claimed is: 
1. A transfer molding apparatus, comprising: 
a lower metal mold having a lower center block; 

an upper center block disposed above the lower center 
block; 

an upper mold base mounted above the upper center 
block; 

an ejector pin plate located above the upper mold base; 
an upper drive plate of thickness “t”, comprising two 

cooperating portions of the same thickness and spaced 
apart and mounted above the ejector pin plate; 

a cylindrical pot of a predetermined length, extending 
from an upper end close to an upper surface of the 
ejector pin plate and between said spaced apart posi 
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6 
tions of said upper drive plate, through the upper mold 
base, and through the upper center block to a lower 
surface of the upper center block, the upper end of the 
pot being located within a space de?ned between the 
spaced apart portions of the upper drive plate; 

a center block ejector pin plate mounted below the ejector 
pin plate and extending around the pot, the ejector pin 
plate being formed to have a ?rst cavity to receive an 
upper end of a center block runner ejector pin, the 
center block ejector pin plate being formed to have a 
second cavity to receive an upper end of a center block 
ejector pin, the upper mold base and the upper center 
block each being formed with corresponding through 
apertures aligned to provide respective passages to the 
center block runner ejector pin and the center block 
ejector pin respectively; and 

a plunger disposed to be reciprocable inside the pot to 
press a quantity of heated resin provided therein into 
the lower center block. 

2. A transfer molding apparatus, comprising: 
a lower metal mold having a lower center block; 

an upper center block disposed above the lower center 
block; 

an upper mold base mounted above the upper center 
block; 

an ejector pin plate located above the upper mold base; 
an upper drive plate of a predetermined thickness “t”, 

having a relief-cut recess formed therein to a depth “d” 
less than the thickness “t” to have a ?oor thickness 
“(t-d)” which is substantially less than said thickness 
“t” of said upper drive plate, mounted on the ejector pin 
plate; 

a cylindrical pot of a predetermined length which extends 
from an upper end close to a ?oor surface of the recess 
in the upper drive plate, through the ejector pin plate, 
through the upper mold base, and through the upper 
center block to a lower surface of the upper center 
block; 

a center block ejector pin plate mounted below the ejector 
pin plate around the pot, the ejector pin plate being 
formed to have a ?rst cavity to receive an upper end of 
a center block runner ejector pin, the center block 
ejector pin plate being formed to have a second cavity 
to receive an upper end of a center block ejector pin, the 
upper mold base and the upper center block each being 
formed with corresponding through apertures aligned 
to provide respective passages to the center block 
runner ejector pin and the center block ejector pin 
respectively; and 

a plunger disposed to be reciprocable inside the pot to 
press a quantity of heated resin provided therein into 
the bottom center block. 


